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The title compound, Ci 6 H 14 ClN 3 02S, crystallizes with two 
molecules in the asymmetric unit. In the 1,3-tMazolidine rings, 
the carbonyl O atoms, the S atoms, the methyl groups and the 
ring carbon attached to the methyl groups are disordered with 
occupancy ratios of 0.509 (7):0.491 (7) in one molecule and 
0.464 (14):0.536 (14) in the other. The crystal structure is 
stabilized by intermolecular N— H- ■ -N, C— H- ■ O hydrogen 
bonds and C— H- ■ CI interactions. In addition, there is a tt-tt 
stacking interaction [centroid-centroid distance = 3.794 (3) A] 
between the benzene and pyridine rings. 

Related literature 

For the biological and pharmaceutical properties of nicotina- 
mide derivatives, see: Barreca et al. (2003); Chen et al. (2009); 
Guzeldemirci et al. (2010); Gaudineau & Auclair (2004); Jaju 
et al. (2009); Joy et al. (2005); Karali et al. (1998); Mitchell et al. 
(2009); Ozkirimli et al. (2009); Patel & Shaikh (2010); Vigorita 
et al. (2003). 




Experimental 

Crystal data 

C 16 H 14 C1N 3 0 2 S 
M r = 347.82 
Triclinic, PI 
a = 11.4481 (7) A 
b = 12.0276 (7) A 
c = 12.5556 (7) A 
a = 91.798 (5)° 
ft = 100.282 (5)° 

Data collection 

Stoe IPDS 2 diffractometer 
Absorption correction: integration 
(X-RED32; Stoe & Cie, 2002) 
T mi „ = 0.772, r max = 0.918 

Refinement 

R[F 2 > 2a(F 2 )} = 0.079 

wR(F 2 ) = 0.225 

S = 1.04 

7719 reflections 

472 parameters 

22 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



y = 98.068 (5)° 
V= 1681.39 (17) A 3 
Z = 4 

Mo Ka radiation 
IX = 0.36 mm -1 
T = 296 K 

0.75 x 0.46 x 0.24 mm 



27641 measured reflections 
7719 independent reflections 
3832 reflections with / > 2a(I) 
R<„, = 0.079 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.66 e A~ 3 

A,o m i„ = -0.36 e A~ 3 



D-H-A 


D—H 


H- ■ A 


D--A 


D-H-A 


N2-H/V2---N6' 


0.85 (3) 


2.09 (3) 


2.932 (5) 


168 (3) 


N5-HJV5---N3" 


0.86 (4) 


2.16 (4) 


2.950 (5) 


153 (4) 


C5-H5- ■ 02'" 


0.93 


2.42 


3.245 (6) 


147 


C14-H14---OL4" 


0.93 


2.58 


3.160 (14) 


121 


C16-H16- ■ 03B" 


0.93 


2.50 


3.242 (15) 


136 


C17-H17-04 iv 


0.93 


2.50 


3.367 (6) 


155 


C26B-H26D- ■ CU V 


0.96 


2.76 


3.373 (13) 


123 


C31-H31-03B vi 


0.93 


2.45 


3.139 (13) 


131 


Symmetry codes: (i) 
—x, —v, — z + 1; (v) x - 


x + 1, y, z\ (ii) — x 
-\,y-\,z + l; (vi 


+ l,-y,-z; 

—x, —y, —z. 


(iii) -x + 1, 


-y + l,-z; (iv) 



Data collection: X-AREA (Stoe & Cie, 2002); cell refinement: X- 
AREA- data reduction: X-RED32 (Stoe & Cie, 2002); program(s) 
used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) 
used to refine structure: SHELXL97 (Sheldrick, 2008); molecular 
graphics: ORTEP-3 (Farrugia, 1997); software used to prepare 
material for publication: WinGX (Farrugia, 1999). 
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N- [2-(4-Chlorophenyl)-5-methyl-4-oxo-l ,3-thiazolidin-3-yl] pyridine-3-carboxamide 
M. Akkurt, I. £elik, H. Demir, S. Ozkirimli and O. Biiyiikgiingor 

Comment 

Nicotinamide inhibit apoptosis and necrosis by the preservation of membrane phosphatidyl- serine asymmetry (Gaudineau 
and Auclair, 2004). Nicotinamide derivatives are important pharmaceutical compounds. They exhibit diverse bioactivities 
such as antimycobacterial (Jaju et ah, 2009), antimicrobial (Patel and Shaikh, 2010), CB2 receptor agonist (Mitchell et ah, 
2009) properties. On the other hand 4-thiazolidinone derivatives have been shown to exhibit antifungal (Karali et ah, 1998; 
Ozkirimli et ah, 2009) reverse transcriptase inhibitor (Barreca et ah, 2003), hypoglycemic (Joy et ah, 2005) antimicrobial 
(Chen et ah, 2009; Guzeldemirci et ah, 2010), antiinlammatory (Vigorita et ah, 2003) activities. We combine these two moi- 
eties as a part of an ongoing project directed towards the design and synthesis of antiviral molecules bearing 4-thiazolidinone 
and pyridine-3-carboxamide scaffolds together. 

The title compound (I), (Fig. 1), crystallizes in space group P-l with two crystallographically independent molecules per 
asymmetric unit. The geometries of the two molecules of (I) are very similar. 

In the 1,3-thiazolidine rings of both the A and B molecules, the carboxyl oxygens, the sulfur atoms, the methyl groups 
and the ring carbon attached to the methyl groups are disordered with site occupancies of 0.509 (7) and 0.491 (7) for SI, 
molecule A, and site occupancies of 0.464 (14) and 0.536 (14) for S2, molecule B. 

In the 1,3-thiazolidine groups of (I), the dihedral angles between the mean planes of two components of the disordered 
rings are 10.8 (5)° for molecule A and 15.2 (5)° for molecule B. 

The benzene and pyridine rings make dihedral angles of 83.9 (2) and 84.88 (19)° for molecules A and B, respectively. 

Intramolecular C — H--N hydrogen bonding influences the molecular conformations. The crystal structure is stabilized 
by the intermolecular N — H--N, C — H-- 0 hydrogen bonds and C — H—Cl interactions. In addition, there is a %-% stacking 
interaction between the pyridine and benzene rings [Q»4— Cg7(l - x, 1 -y, -z) = 3.794 (3) A, Cg4 and Cg7 are the centroids 
of the C1-C6 benzene and N6/C28-C32 pyridine rings]. 

Experimental 

0.01 mol of A^-(4-chlorobenzylidine)pyridine-3-carbohydrazide was reacted with 0.028 mol of 2-mercaptopropanoic acid 
in anhydrous benzene for 10 h using a Dean-Stark trap. Excess benzene was removed under reduced pressure. The residue 
was triturated with saturated sodium bicarbonate solution. The separated solid was filtered, washed with water and crystal- 
lized from methanol. White crystalline A r -[5-methyl-2-(4-chlorophenyl)-4-oxo-l,3-thiazolidin-3-yl]pyridine-3-carboxam- 
ide. Yield: 56.48%; m.p.: 443. 1-447.4 K. UV (EtOH) X max: 202.8, 220.6, 257.2 nm. IR (KBr) u: 1673 (amide C=0), 1728 

(thia CO) cm" 1 ; ^-NMR (DMSO-d 6 , 500 MHz): 1.55 (3H, d, J=7.0 Hz, CH 3 -thia.), 4.13 (IH, q, J= 7.0 Hz, H5-thia.), 
4.23 (IH, dq, J=6.8, 1.47 Hz, H5-thia.), 5.92 (IH, s, H2-thia), 7.43-7.47 (2H, m, 2-C 6 H 4 -(H2,6)-thia.), 7.48-7.50 (IH, m, 
H5-pyridine), 7.52-7.53 (2H, m, 2-C 6 H 4 -(H3,5)-thia.), 8.04-8.09 (IH, m, H4-pyridine), 8.73 (IH, dd, J=6.3 Hz, 1.4 Hz, 
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H6-pyridine), 8.84, 8.85 (IH, 2 d, J=2.9, 1.4 Hz, H2-pyridine), 10.94 (IH, s, CONH) p.p.m.; ESI- (m/z, relative abundance): 
347.68 ([M— H+2]", 25.16), 345.56 ([M— H]", 100). Analysis calculated for Ci 6 H 14 ClN 3 02S. 0.5 EtOH: C 55.06, H 4.62, 
N 11.48%. Found: C 55.19, H 5.15, N 12.02%. 



The NH H atoms were found from a difference Fourier map and restrained to 0.86 (2) A, and refined with (7i S0 (H) = 
1.2f/ e q(N). The C-bound H atoms were geometrically placed (C — H = 0.93-0.98 A) and refined as riding with (7i S0 (H) = 
1.2 or 1.5C/ e q(C). In the 1,3-thiazolidine groups of the two molecules of (I) in the asymmetric unit, the carboxyl O atoms, 
the sulfur atoms and the methyl groups and the C atoms of the mentioned ring attached to the methyl groups are disoder 
with site occupancies of 0.509 (7) and 0.491 (7) for the molecule with SI, and with site occupancies of 0.464 (14) and 
0.536 (14) for the molecule with S2. 



Refinement 



Figures 




Fig. 1. View of the major components of the two disordered molecules in the asymmetric unit. 
Displacement ellipsoids for non-H atoms are drawn at the 20% probability level. 



iV-[2-(4-Chlorophenyl)-5-methyl-4-oxo-1,3-thiazolidin-3-yl]pyridine-3- carboxamide 



Crystal data 

C 16 H 14 C1N 3 0 2 S 
M,- = 347.82 



P(000) = 720 

D x = 1.374 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 29 1 72 reflections 

6= 1.8-28.1° 



Z = 4 



Triclinic, PI 



Hall symbol: -P 1 
a = 11.4481 (7) A 
b = 12.0276 (7) A 
c= 12.5556 (7) A 
a = 91.798 (5)° 



7=296K 
Block, colourless 
0.75 x 0.46 x 0.24 mm 



|i = 0.36 mm 



(3= 100.282 (5)° 
y = 98.068 (5)° 



V= 1681.39 (17) A 3 



Data collection 



Stoe IPDS 2 
diffractometer 

Radiation source: sealed X-ray tube, 12 x 0.4 mm 
long-fine focus 

plane graphite 



i? int = 0.079 



7719 independent reflections 



3832 reflections with I > 2a(7) 
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Detector resolution: 6.67 pixels mm" 1 Omax = 27.7°, 9 m j n = 2.2° 

co scans h = — 14— »14 
Absorption correction: integration 
(X-RED32; Stoe & Cie, 2002) 

r min = 0.772, r max = 0.918 ; = -i6-»16 
27641 measured reflections 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2c(F*)] = 0.079 

wR(F 2 ) = 0.225 

S = 1.04 

7719 reflections 
472 parameters 
22 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w= l/[o 2 (Fo 2 ) + (0.1067 J P) 2 ] 

where P = (F D 2 + 2F 2 )/3 

(A/o) max < 0.001 

Apmax = 0.66 e A~ 3 
Apmin = -0.35 e A~ 3 



Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the 
variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and tor- 
sion angles 

Refinement. Refinement on F 2 for ALL reflections except those flagged by the user for potential systematic errors. Weighted R- 
factors wR and all goodnesses of fit S are based on F 2 , conventional R- factors R are based on F, with F set to zero for negative F 2 . The 
observed criterion of F 2 > <j(F 2 ) is used only for calculating -ic-factor-obs etc. and is not relevant to the choice of reflections for refine- 
ment, ic-factors based on F 2 are statistically about twice as large as those based on F, and ic-factors based on ALL data will be even 
larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


XI- *IX7 
^iso ' ^eq 


Occ. (<1) 


Cll 


0.8901 (3) 


0.6468 (2) 


-0.35513 (17) 


0.1812(13) 




S1A 


0.7796 (8) 


0.5821 (6) 


0.1573 (6) 


0.138 (3) 


0.509 (7) 


OlA 


0.6878 (18) 


0.2824 (10) 


0.2212 (17) 


0.144 (7) 


0.509 (7) 


02 


0.4901 (3) 


0.2917(3) 


-0.0056 (4) 


0.1164 (16) 




Nl 


0.7159(3) 


0.3872 (2) 


0.0735 (3) 


0.0690 (11) 




N2 


0.6874 (3) 


0.2946 (2) 


0.0007 (3) 


0.0648(11) 




N3 


0.6148 (3) 


0.0002 (3) 


-0.2017 (3) 


0.0734 (12) 




CI 


0.8487 (4) 


0.4981 (4) 


-0.0856 (4) 


0.0818(17) 




C2 


0.8909 (5) 


0.5318(5) 


-0.1736 (5) 


0.103 (2) 




C3 


0.8331 (6) 


0.5976 (5) 


-0.2426 (4) 


0.099 (2) 




C4 


0.7303 (6) 


0.6322 (4) 


-0.2259 (4) 


0.099 (2) 
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Geometric parameters (A, °) 
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SI A — C8A 
SIB— C8B 
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C4— H4 
C5— H5 
C7— H7 
C8A— H8A 
C8B— H8B 
C10A— HI 0B 
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1 aa nn 

luy.uu 


C 1 D POD UOD 

b 1 B — CoB — HoB 


1 aa nn 
lUV.UU 


T_J1PtA Pin A I I 1 AD 

H1UA — C1UA — H1UB 


1 no pin 

luy.uu 


1 I 1 Pi I) P 1 Pt A T_J1PtP 

H 1 UB — C 1 U A — H 1 UC 


1 API AA 

lUy.UU 


T_J1PtA PIAA I T 1 ptP 

H1UA — C1UA — H1UC 


1 AA AA 
1UV.UU 


PO A pi A A T T 1 p,p 

Co A — C 1 UA — H 1 UC 


1 AA AA 
lUV.UU 


POA pi A A I T 1 p,D 

Co A — C 1 UA — H 1 UB 


1 A A AA 

luy.uu 


PR A C\ i OA H1 OA 


ioq nn 
luy.uu 


C8B — C 1 OB — H 1 OE 


109.00 


C8B — C 1 OB — H 1 OF 


109.00 


H 1 OD — C 1 OB — H 1 OE 


109.00 


H10E — C10B — H10F 


109.00 


H 1 OD — C 1 OB — H 1 OF 


110.00 


PO A C| A P*7 XT 1 

CoA — MA — C/ — IN 1 


-26.5 (O) 


PO A CI A P*7 P£ 

CoA — b 1 A — C / — Co 


-140.5 (5) 


P*7 C 1 A PO A ppi 

C / — o 1 A — CoA — Cy 


1 i n /o\ 
13.9 (8) 


P*7 C 1 A POA P1AA 

C7 — a 1 A — C8A — C 1 OA 


-97.4 (8) 


C23— S2B— C24B— C26B 


-98.4 (9) 


C24B— S2B— C23— N4 


-19.7 (6) 


C24B— S2B— C23— C22 


-139.5 (5) 


C23— S2B— C24B— C25 


10.6 (7) 


C9— Nl— N2— Cll 


79.5 (5) 



XT£ PI 1 PI A 

JNo — C3 1 — C3U 


124.1 (4) 


XT/C PIT POO 

JN 0 — C3Z — Czo 


124.U (4) 


pio pn 1 1 1 -7 
Clo — CI / — HI / 


1 in nn 

ny.uu 


pii pn Li 1 h 
Czz — CI / — HI / 


1 Tn nn 
12U.UU 


pn pio ui 0 
C 1 / — C 1 0 — H 1 0 


1 in nn 
12U.UU 


P1A PIO UI O 

C 1 y — C 1 0 — H 1 0 


1 Tn nn 
12U.UU 


p 1 a pin rnn 
C 1 y — CzU — HzU 


1 in nn 
12U.UU 


pti pop, 1 nn 
Cz 1 — CzU — HzU 


1 Tn nn 
12U.UU 


poa pti i n 1 
CzU — Cz 1 — Hz 1 


1 in nn 
12U.UU 


Pii pn i n 1 

Czz — Cz 1 — Hz 1 


1 1 n nn 

ny.uu 


bzB — Cz3 — Hz 3 


1 1 n nn 

ny.uu 


XT/i pii i m 
JN4 — Cz3 — Hz3 


1 n"7 nn 
1U / .UU 


POO POI un 

Czz — C23 — Hz3 


107.00 


CO A POT im 

bzA — C23 — Hz 3 


107.00 


COA PO/1 A JJO/1 A 

b z A — C z 4 A — Hz 4 A 


1 no nn 
1U8.UU 


Pl/r a pi/I a JJO/1 A 

CzoA — Cz4A — Hz4A 


1 no nn 
1U8.UU 


POC PO /I A JJO/1 A 

Czj — Cz4A — Hz4A 


1 no nn 
1U8.UU 


COO PO/1D JJO/1T3 

bzB — Cz4B — Hz4B 


111 nn 
1 12. UU 


POC PI/ID JJO/1T3 

Czj — Cz4B — Hz4B 


1 1 "1 nn 
1 12. UU 


PO/^T3 PO/1T3 JJO/1T3 

CzoB — Cz4B — Hz4B 


1 1 1 nn 
1 12. UU 


PO/1 A pi/; A in/: a 

Cz4A — CzoA — HzoA 


1 nn nn 
1UV.UU 


PO A A PO/i A JJO/^TJ 

Cz4A — CzoA — HzoB 


1 1 n nn 
11U.UU 


in/" a a jjo/^o 
Hz 0 A — C z 0 A — Hz oB 


1 1 n nn 
11U.UU 


1 n/ a pi/ a i n/ / • 
Hz 0 A — Cz 0 A — Hz oC 


1 nn nn 

luy.uu 


po/i a pi/; a i n /; p 
Cz4A — CzoA — HzoC 


1 nn nn 

luy.uu 


jjo/;tj pi/; a i n /. p 
HzoB — CzoA — HzoC 


1 1 n nn 
11U.UU 


po/it> PO/;o i n/r 
Cz4B — CzoB — Hzob 


1 nn nn 

luy.uu 


PO/1T3 P1/;d JJO/iTT 

Cz4B — CzoB — Hzor 


1 nn nn 

luy.uu 


PO/10 p ~> d 1 n /. n 
Cz4B — CzoB — HzoL) 


1 nn nn 

luy.uu 


TTO/CT^V POZZTO TTO/CT7 

Hz oU — Cz oB — Hz or 


1 1 n nn 
11U.UU 


1 n/r PO£TJ JJO/iTT 

Hzob — CzoB — Hzor 


1 nn nn 

luy.uu 


1 n n p -> /; td 1 n/ r 
Hz oL) — Cz oB — Hz on 


1 nn nn 

luy.uu 


Pin POA JJOA 

C3U — Czy — Hzy 


1 in nn 
12U.UU 


POO POA JJOA 

Czo — Czy — Hzy 


1 in nn 
12U.UU 


pii pin H^n 

v. .7 1 v. .J U 1 1 _ ; U 


1 71 nn 

1Z1 .UU 


P29 — C30 — H30 


121.00 


N6 — C31 — H31 


118.00 


C30 — C31 — H31 


118.00 


P28 — C32 — H32 


118.00 


N6 — C32 — H32 


118.00 


P 1 p /: p-7 c 1 A 

C 1 — Co — C / — b 1 A 


/0.2 (5) 


Pi p /; p-7 \j| 

C 1 — Co — C / — JN 1 


—35.1 (0) 


PC P/C p-7 C 1 A 

CD — Co — C / — b 1 A 


— 102. 5 (5) 


PC P/C PO XT1 

C5 — Co — C7 — N 1 


146.2 (4) 


SI A— C8A— C9— Nl 


4.6 (9) 


S1A — C8A — C9 — Ol A 


-172.0(12 


C10A— C8A— C9— Nl 


127.7 (7) 


C 1 OA — C8A — C9 — 0 1 A 


-48.9 (14) 


N2— Cll— C12— C16 


-13.1 (5) 
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Pn \ti pt ci A 
Cy — JN 1 — C / — b 1 A 




1/1 /I 

34.4 (o) 


XTT PI I pn pn 

JNZ — Cll — ClZ — CI 3 


lOD.O (4) 


XTT XT 1 PT P 

JNZ — JN 1 — C / — Co 




/ion /c\ 

-4o.y pj 


pp p i i PIT PIT 

<Jz — Cll — Clz — C13 


— 14.3 (0) 


r^~i xt 1 \n n i 
C/ — JN 1 — JNz — CI 1 




TT A /C\ 

-77.4 (5) 


pp p i i PIT PU 

Uz — Cll — Clz — Clo 


1 00.0 (4) 


PO xti /-i -7 p/: 

Cv — JN 1 — C / — Co 




1 CI A f A\ 

1 J3.4 (4) 


PIT PIT P1/C MT 

C 1 3 — C 1 Z — C 1 o — JN 3 


-1.3 (6) 


\n \ti pn /"il A 

JNZ — JN 1 — CV — <J1A 




a £ / 1 /i \ 
— y.O (14) 


pi 1 PIT p 1 /; MT 

Cll — C 1 Z — C 1 o — JN 3 


1 TT A (A \ 
1 / / .y (4) 


c^h mi p^n ni a 
C/ — JN 1 — CV — U \ A 




1/10 PI T\ 

14o.o (13) 


P 1 1 pi T pn p 1 A 

Cll — ClZ — C13 — C14 


1 TO 0 ( A\ 
— 1 /O.O (4 ) 


Ml M1 /"'A t~^Q A 

JNZ — JN 1 — CV — Co A 




1 "7/1 1 

1 /4.1 (o) 


p l /: pit pit pn 

C 1 o — C 1 Z — C 1 3 — C 14 


A A ( £\ 

U.4 (o) 


P7 M1 r^n PQ A 

C / — JN 1 — Cv — Co A 




— Z / .O (0 ) 


p i T pn p 1 A p 1 c 

C 1 Z — C 1 3 — C 1 4 — C 1 j 


1.4 (7) 


XTT M1 P^T CI A 

JN Z — JN 1 — C / — b 1 A 




1 £'7 fl / /I \ 

— io/.y (4) 


PIT P1/I PIC XTT 

C 1 3 — C 1 4 — C 1 J — JN 3 


T C (H\ 

-2.5 (7) 


m 1 mi pi 1 fn 
JN 1 — JNZ — CI 1 — ClZ 




1 *7T 1 /T\ 
— 1 /Z.l (3) 


PI o pn PTT PTT 

Clo — CI / — CzZ — Cz3 


1 A (A \ 
1 /0.4 (4) 


M 1 Ml n 1 p»T 

JN 1 — JNZ — CI 1 — <JZ 




o.Z (o) 


PIO pn PTT PT 1 

Clo — CI / — CzZ — Czl 


A C ( £\ 

U.J (o) 


pi r mi r^] c n i 
C 1 j — JN 3 — C 1 o — C 1 Z 




U.3 (o) 


PTT pn pi O P1A 

czz — ci / — cio — ciy 


A T (H\ 

0.2 (7) 


P" 1 1 C Ml PK Z" 1 1 A 

Clo — JN3 — CI J — C14 




1.7 (6) 


pn pio pin pta 

ci / — cio — ciy — czu 


A T (H\ 

0.3 (7) 


PO -J M/1 PTC AID 

CZ3 — JN4 — CZJ — <J3r> 




1 "70 *7 /'OA 

—1 /o. / (o) 


pit pio pin pit 

c i / — c i o — c i y — ciz 


1 ta n ( A\ 

i /y.y (4 ) 


Mf M/l PTC P T 1 ID 

JN j — JN4 — Czj — Cz4r> 




1 T£ a / c\ 
1 /O.U (j) 


PIO pm PTA PT 1 

c i o — c i y — czu — cz i 


1 C (H\ 

-1.5 (7) 


PT T XT/I PIC P T 1 1) 

C23 — JN4 — CZj — Cz4r> 




Tfi c /T\ 

— ZU.J (/) 


PIT p 1 n PTA PT 1 

ciz — c i y — czu — cz i 


1 TO n (A \ 

1 /o.y (4) 


MC M/l PTC pvTD 

JN J — JN4 — CZJ — <J3B 




tc n / 1 A\ 

zj.y (iu) 


pm PTA PT 1 PTT 

c i y — czu — cz i — czz 


T T fH\ 

2.2 (7) 


P^TT M/l MC PTT 

CZ3 — JN 4 — JN J — CZ / 




OC 1 /c\ 
-OJ.l (J) 


PTA PT 1 PTT PTT 

CzU — Cz 1 — CzZ — Cz3 


1 TT A (A \ 
— \ I I A (4) 


ptc M/i mc pn 
CZJ — JN4 — JN J — Cz / 




TA 1 /C\ 

/U.3 (J) 


PTA PT 1 PTT PIT 

CzU — Czl — CzZ — CI / 


1 T fH\ 

-1.7 (7) 


PTC M/l PTT PTT 

Czj — JN4 — Cz3 — CzZ 




1 /I T /I / /I \ 

14Z.4 (4) 


PT 1 PTT PTT XT A 

Cz 1 — CzZ — C23 — JN 4 


— Z3.o (o) 


\TC M/l PTT PTT 

JN j — JN4 — CZ3 — CZZ 




— oi .y p ) 


PT 1 PTT PIT CTD 

CZ 1 — CZZ — CZ3 — bZr> 


OT 0 ( Z.\ 
0 /.O (J ) 


PTC M/l PTT CTT3 

Czj — JN4 — C23 — bZB 




T£ a /c\ 
Zo.U [p) 


P1T PTT PTT XT A 

CI / — CzZ — C23 — JN4 


1 £A H SA\ 

loU./ (4) 


\|c M/1 ni CTT3 

JN j — JN4 — CZ3 — bZr> 




1 70 "2 //1\ 

— 1 /0.3 (4 ) 


P17 PTT PT 1 CTT5 

CI / — CZZ — CZ3 — bZr> 


0T 0 

—o /.O (J ) 


M/l MC P^TT PTO 

JN4 — JN j — Cz / — Czo 




1 TT C\ S1\ 

-i /3.y (3) 


p ~) /C D P T 1 I) PTC XT/I 

CzoB — Cz4r> — Czj — JN 4 


1 TT & (H\ 

IzZ.o (/) 


XT /I MC PT"7 p. /I 

JN4 — JN j — Cz / — U4 




o c ^\ 
O.J (o) 


CTTD p T A ID PTC XT/I 

bZB — Cz4r> — Czj — JN 4 


T O ZO\ 

Z.o (o) 


pi t XT<C PI 1 pTA 

C3Z — JN o — C3 1 — C3U 




1.0(6) 


PT/TD P T 1 D PTC pp D 

CzoB — Cz4r> — Czj — <J3B 


TA C ( 1 T\ 

— /y.j (12) 


pi 1 MiC PIT PTO 

C 3 1 — JN o — C 3 Z — C Z o 




A T /"7\ 

-0.7 (7) 


CTT5 p T ,| T) PTC AID 

bZB — Cz4r> — CZJ — U3r> 


lou.o (y) 


p /; pi PT PI 

Co — C 1 — Cz — C3 




A A fC\\ 

— u.y (y) 


XTC PTT PTO PTA 

JN J — Cz / — Czo — Czy 


T/l O /C\ 

Z4.0 (J) 


PT pi P/T P*7 

Cz — CI — Co — C / 




1 TT 1 /C\ 

-177.1 (5) 


P/| PTT PTO PTA 

U4 — Cz / — Czo — Czy 


1 CT Q ( A\ 
-1 J /.J (4) 


PT pi p /; pc 

Cz — C 1 — C o — C J 




1 C i"7\ 

1.5 (7) 


r\A PTT PTO PTT 

<J4 — Cz / — Czo — C3z 


1 A O (£\ 

iy.o (o) 


p 1 pt PI P/l 

C 1 — Cz — C3 — C4 




A A fC\\ 

u.u (y) 


XTC PTT PTO PTT 

JN J — Cz / — Czo — C3z 


1 CT A ( A \ 

-i j / .y (4) 


pi pt ( ' 1 PI 1 

C 1 — CZ — C3 — CI 1 




1 "7*7 Z fZ\ 

1//.5 (5) 


p "j T PTO PTO PTA 

C3Z — CZo — CZy — C3U 


A A ( &\ 
U.U (0) 


PT PT P /I PC 

C2 — C3 — C4 — C5 




0.2 (8) 


PTT PTO PTT XT/" 

C27 — C28 — C32 — N 6 


1 TT T / A\ 

-111 3 (4) 


Cll— C3— C4— C5 




-177.5 (4) 


C27— C28— C29— C30 


177.3 (4) 


C3— C4— C5— C6 




0.5 (7) 


C29— C28— C32— N6 


0.2 (7) 


C4— C5— C6— C7 




177.5 (4) 


C28— C29— C30— C31 


0.3 (6) 


C4 — C5 — C6 — C 1 




-1.3 (6) 


C29— C30— C31— N6 


-0.8 (6) 


Symmetry codes: (i) x+\,y+\,z- 


-i;(iO 


— ac+1, -y, -z+1; (iii) 


-x, -y, -z+1; (iv) -x+\, -y+l, -z+1; (v) 


-x+1, -y+l, -z; (v 


-z; {vii)x+l,y,z; (viii) -x, -y, - 


-z; (ix) 


x-l,J ; . z; (x) x,>>, z- 


1 ; (xi) x, y,z+l; (xii) x- 1 , y- 1 , z+ 1 ; (xiii) 


-x+2, -y+l, -z. 



Hydrogen-bond geometry (A, °) 



D—H-A D — H 

N2— HN2-N6™ 0.85 (3) 

N5— HN5-N3 vi 0.86 (4) 

C5— H5-02 v 0.93 

C14— H14-01A vi 0.93 

C16— H16-N2 0.93 



R-A D-A D—H-A 

2.09 (3) 2.932 (5) 168 (3) 

2.16 (4) 2.950 (5) 153 (4) 

2.42 3.245 (6) 147 

2.58 3.160 (14) 121 

2.56 2.865 (5) 100 
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C16— H16-03B VI 0.93 

C17— H17-04 iH 0.93 

C21— H21-N4 0.93 

C26B— H26D-C11™ 0.96 

C31— H31-03B viii 0.93 



Symmetry codes: (vii) x+l,y, z; (vi) -x+\, -y, -z; (v) -x+l, -? 



2.50 3.242 (15) 136 

2.50 3.367 (6) 155 

2.57 2.885 (6) 101 

2.76 3.373 (13) 123 

2.45 3.139 (13) 131 



,-z; (iii)-x, -y, -z+1; (xii) x-\,y-\, z+1; (viii) -x, -^,-z. 
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